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DETAILED ACTION 

Response to Arguments 
1 . Applicant's arguments filed 07/05/2007 have been fully considered but they are not 
persuasive. 

In regards to the arguments of claim 14, the applicant argues that the prior art to Osawa 
fails to explicitly disclose "aligning only a substrate using light diffracted by the target alignment 
area via the lens system. In other words, claim 14 recites fixing an absolute position of a single 
object viz. the substrate (more particularly, the target alignment area)". 

However, Osawa does disclose the limitations mentioned above. Osawa discloses a drive 
mechanism that is utilized to "relatively align the mask M and the wafer W" (col. 3, 11. 40-45). 
Osawa further discloses, the position of the diffracted light spot that represents the wafer being 
described in terms of a deviation from the incident optical axis. Wherein this deviation is 
described in terms of the wafer with respect to the mask (col. 3, 11. 63-68). 

Therefore, it would have been an inherent function of the apparatus for the relative 
alignment of the mask and wafer to be accomplished by the drive mechanism moving the wafer, 
due to the position of the diffracted light being described in terms of a deviation of the wafer 
with respect to the mask. 

In regards to the arguments of claim 20, the applicant argues that the prior art to Osawa 
fails to explicitly disclose "diffracting superluminescent light from the target alignment area to 
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produce +/- first order diffracted beams resulting from the lens system and the substrate alone". 
With specific emphasis added to the "lens system and substrate alone". 

However, Osawa does disclose the limitations mentioned above. While the diffraction of 
the superluminescent light from the target alignment area to produce said diffracted beams was 
addressed in the previous Office Action, the art to Osawa further discloses the added limitation 
of the "lens system and substrate alone". Figure la below illustrates the claimed limitation 
wherein the mask M is viewed as a part of the lens system of the apparatus. The mask M is also 
described as being a reflection type zone plate that functions to form a spot of focused light (col. 
3, 11. 3 1-35). This further describes the mask M as an optic of the lens system. 
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Claim Rejections - 35 USC §112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

3. Claim 20 is rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

The newly added limitation of claim 20 of the "diffracted beams resulting from the lens 
system and the substrate alone" renders claim 20 unclear. It is unclear as to whether the 
diffracted light is from the target alignment area, as originally claimed, and/or the lens system 
and substrate. It was taken for the remainder of this Office Action that the light is diffracted 
from the target alignment area wherein said target alignment area comprises the substrate. 

Claim Rejections - 35 USC §102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

5. Claims 14-16, 18-21, and 23-25 are rejected under 35 U.S.C. 102(b) as being anticipated 
by US Pat. 5,155,370 to Osawa et al 
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Regarding claim 14, Osawa discloses a position determining system in an exposure 
portion of a photolithography tool that measures a position of a pattern on a substrate before a 
subsequent pattern is exposed, the system comprising: 

A superluminescent device (SLD) that transmits a light beam; 

Light is sent from a source (10) and through a half mirror (74) to be sent to a mask/wafer 
alignment system in an exposure apparatus. 

In one embodiment of the invention, the light source is a super luminescent diode, which 
is a type of superluminescent device, (column 9, line 64-66) 

A lens system that directs the light beam onto a target alignment area; 

Light is focused at a point (78) by a condensing lens (76). The light illuminates a mask 
alignment pattern (3M) on a mask (M) and a wafer alignment pattern (4W) on a wafer (4). 
(column 3, lines 28-34) 

A sensor that receives combined coherent beams of light diffracted by the target 
alignment area via the lens system, the sensor configured to use the combined coherent beams of 
diffracted light to determine a position of the target alignment area before the subsequent pattern 
is exposed and to produce a control signal related to the determined position, wherein the control 
signal is used to substantially reduce unwanted reflections due to optics within the exposure 
portion; and 

Light reflects from the alignment marks and is gathered by lens (78) and another lens 
(80) and sent to a detector (8). Further, unwanted light (47") is detected by the detector and is 
removed because it leads to a decrease in the signal-to-noise ratio, (column 4, lines 31-43) This 
sensor gathers information about the deviation in position of the two spots formed by the two 
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subsequent alignment marks, (column 3, lines 34-39) The light beams diffract off the alignment 
marks (Figure IB), (column 3, lines 46-59) 

A positioning system configured to align the substrate to receive the subsequent pattern 
based on the control signal; 

An output from the detector (8) is sent to a control circuit (84) which actuates a driving 
mechanism (64) to align the mask and the wafer, (column 3, lines 40-42) 

Wherein the SLD is configured to produce a coherence length of the light beam that is 
less than a thickness of a lens in the lens system or less than a distance between lenses within the 
lens system. 

The coherence length of the SLD used is 60 microns (column 10, lines 13-18). The 
distance between the two lenses (76 and 80) of the lens system is greater than 60 microns, as can 
be seen in the figure above. Furthermore, if the lens was of a thickness of greater than the 
coherence length of the light beam, the beam would spread out more upon being sent through the 
lens to the alignment marks, introducing a decrease in signal to noise ratio of the light beams, 
(column 6, lines 51-63) 

In regards to claim 15, the SLD is configured to produce the coherence length of the light 
beam that substantially eliminates interference between at least one of ghost or spurious 
reflections caused by the lens system and the diffracted light beam. Typically, light from a 
source passing through and reflected by alignment patterns on a mask and a wafer have 
diffraction light (47") from the mask alignment pattern that interferes with the alignment signal 
light (47'), as shown in Figure 2 below, (column 4, lines 3 1-39) 
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FIG. 2 

The interference signal from the superposing of the unwanted diffraction light (47") and 
the alignment signal light (47') is illustrated below in Figure 3B. This signal shows a lot of 
randomly changing interference noise, (column 3, lines 46-51) This unwanted diffraction light 
represents ghost or spurious reflections. 




POSITION 
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FIG, 3B 
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In order to get rid of this noise, both the signal and the unwanted light have to be 
completely incoherent (i.e. the degree of coherency of the beams diffracted from the mask 
alignment mark and the wafer alignment mark is zero). The interference pattern resulting from 
this is illustrated below in Figure 3C. (column 5, lines 55-64) 



i 

* 

POSITION 
ON SENSOR 

FIG. 3C 

Coherence length lc of any light beam is given by the relation: lc = X 2 /AX, 
Wherein X is the wavelength of the light and AX is the spectral width (i.e. full width at 
half maximum). Also, the condition under which reflection lights from the mask and the wafer 
do not interfere with each other is that the coherence length is less than or equal to twice the 
optical path length or the spacing between the mask and the wafer, g. Therefore, through an 
arrangement of the relation given above, the condition necessary for preventing interference is 
that the spectral width of the light beam is greater than or equal to X 2 /2g. Therefore, a broader 
spectral width and a shorter wavelength prevent interference better, (column 6, lines 3-30) This 
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translates to a very low coherence length, and, therefore, this very low coherence length is 
chosen to eliminate the ghost or spurious reflections. 

Regarding claim 16, the SLD is configured to produce a coherence length of the light 
beam that is less than a smallest distance between first and second ones of the lenses in the lens 
system. The coherence length of the SLD used is 60 microns (column 10, lines 13-18). The 
distance between the two lenses (76 and 80) of the lens system is greater than 60 microns. 

Regarding claim 18, the sensor is configured to determine the position of the target 
alignment area using interferometry. The intensity of the interference pattern of the invention is 
illustrated in Figure 3C above, (column 4, lines 43-45) 

Regarding claim 19, the SLD is configured to produce the coherence length of the light 
beam that is about 0.5 mm or less. The coherence length of the SLD is 60 microns, (column 10, 
lines 13-18) 

In regards to claim 20, Osawa discloses a position measuring method that measures a 
position of a current position on a substrate before a subsequent pattern is exposed, comprising: 
Generating superluminescent light having a coherence length; 

Light is sent from a source (10) and through a half mirror (74) to be sent to a mask/wafer 
alignment system in an exposure apparatus. In one embodiment of the invention, the light source 
is a super luminescent diode, which is a type of superluminescent device, (column 9, line 64-66) 

Directing the superluminescent light onto a target alignment area using a lens system; 

Light is focused at a point (78) by a condensing lens (76). The light illuminates a mask 
alignment pattern (3M) on a mask (M) and a wafer alignment pattern (4W) on a wafer (4). 
(column 3, lines 28-34) 
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Diffracting superluminescent light from the target alignment area to produce +/- first 
order diffracted beams resulting from the lens system and the substrate alone; 

Directing the +/- first order diffracted beams onto a combining element using the lens 

system; 

Combining the +/- first order diffracted beams using the combining element; and 

Determining a position of the target alignment area based on an interference pattern 
generated from the combining step; 

Light reflects from the alignment marks and is gathered by lens (78) and another lens 
(80) and sent to a sensor (8). This sensor gathers information about the deviation in position of 
the two spots formed by the two subsequent alignment marks, (column 3, lines 34-39) The 
sensor represents a combining element, since this is where the two signals are gathered and 
combined to create a signal about the positional deviation between the alignment of the mask and 
the wafer. The light beams diffract off the alignment marks (Figure IB and 3C). (column 3, lines 
46-68) These diffracted light beams would include +/- first order diffracted beams. The mask is 
viewed as a part of the lens system and the wafer is viewed as the substrate. 

Generating a control signal based on the determined position; and 

Positioning the substrate to properly align the substrate to receive the subsequent pattern 
based on the control signal; 

An output from the detector (8) is sent to a control circuit (84) which actuates a driving 
mechanism (64) to align the mask and the wafer, (column 3, lines 40-42) 

Wherein the coherence length of the superluminescent light is less than a thickness of a 
lens in the lens system or less than a distance between lenses within the lens system. 
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The coherence length of the SLD used is 60 microns (column 10, lines 13-18). The 
distance between the two lenses (76 and 80) of the lens system is greater than 60 microns, as can 
be seen in the figure above. Furthermore, if the lens was of a thickness of greater than the 
coherence length of the light beam, the beam would spread out more upon being sent through the 
lens to the alignment marks, introducing a decrease in signal to noise ratio of the light beams, 
(column 6, lines 51-63) 

In regards to claim 21, the generating step comprises using a superluminescent device 
(SLD) to create superluminescent light, (column 9, line 64 to column 6, line 6) 

Regarding claim 23, the coherence length of the superluminescent light is about 0.5 mm 
or less. The coherence length of the SLD is 60 microns, (column 10, lines 13- 18) 

In regards to claim 24, the coherence length of the light beam is less than a smallest 
distance between first and second ones of the lenses in the lens system. The coherence length of 
the SLD used is 60 microns (column 10, lines 13-18). The distance between the two lenses (76 
and 80) of the lens system is greater than 60 microns. 

Regarding claim 25, wherein the coherence length of the light beam is less than a 
smallest thickness of one of the lenses in the lens system. 

If the lens was of a thickness of greater than the coherence length of the light beam, the 
beam would spread out more upon being sent through the lens to the alignment marks, 
introducing a decrease in signal to noise ratio of the light beams (column 6, lines 51-63) 
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Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

7. Claims 17 and 22 are rejected under 35 U.S.C. 103(a) as being unpatentable over Osawa 
as applied to claims 14 and 20 above, and further in view of US Pat. 4,821,277 to Alphone et 
al 

Regarding claims 17 and 22, Osawa does not disclose the specifics of the SLD used in 
the system or method disclosed. Alphonse discloses a superluminescent device that presents the 
specifics behind the technology of the device. The SLD of Alphonse comprises a laser diode 
having at least one anti-reflective surface to generate the superluminescent light, (column 1, lines 
45-47) 

It would have been obvious to one or ordinary skill in the art at the time of the invention 
to use the SLD of Alphonse in the device and method of Osawa since the technology of the SLD 
presented is well known in the art. 

Conclusion 

8. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1 .136(a). 
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A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jonathan M. Hansen whose telephone number is 571.270.1736. 
The examiner can normally be reached on Monday through Friday 8:30AM to 6:00PM EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Tarifur Chowdhury can be reached on 571.272.2287. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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